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(54) Image input/output system 

(57) According to the inventton, a power supply for 
an image sensing device is otitained from a printer to 
prevent consunption of the battery. When the image 
sensing device is connected to the printer, a power 
management unit checks if electric power can be sup- 
plied from the printer. When electric power can be sup- 
plied from the printer, the power management unit 
switches the power supply from the tsattery to a power 
supply receiving/supplying unit that receives electric 
power from the printer. In this case, if the remaining 
capacity on the battery is small, the battery is charged 
by electric power from the printer. Also, the luminance of 
a display unit is increased, or the operation frequency of 
a control unit is raised. On the other hand, when electric 
power cannot be supplied from the printer, the power 
management unit switches the power supply to the bat- 
tery. In this case, the power management unit reduces 
consumption power by decreasing the luminance of the 
display unit or reducing the operation frequency of the 
control unit. 
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Description 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to an Image input 
device w^lch can be directly connected to an image out- 
put device without any intervention of a printer server 
such as a personal computer and its control method, 
and an Image Input/output system. 

RELATED BACKGROUND ART 

Along with the spread of digital image sensing 
devices such as digital cameras, digitsd video cameras, 
and the tike, the techniques that can fadOlate handling 
of digital image sensing devices have been developed. 
As one of these techniques, a direct connection 
between a digital image sensing device and a printer is 
known. With this technique, an image sensed by a dig- 
ital image sensing device can be directly printed by a 
printer without intervention of any personal computer or 
the like. For this reason, the direct connection between 
the digital image sensing device and printer promotes 
use of digital cameras by users who have no personal 
computers. 

A connection between a digital image sensing 
device and personal computer or a connection between 
the digital image sensing device and printer upon direct 
printing is realized by one of wireless and wired meth- 
ods. Both the methods consume the battery of the dig- 
ital Image sensing device much to transfer data from the 
digital image sensing device, to check an image on a 
viewfinder of the digital image sensing device, and so 
on. TTiat is, upon data transfer to a personal computer or 
direct printing, the user must connect two cables, i.e., a 
cable for data transfer and an AC adapter for supplying 
electric power to the camera. 

SUMMARY OF THE INVENTION 

The present invention has been made in considera- 
tion of the above-mentioned prior art. and has as its 
object to obviate the need for connecting a power sup- 
ply line to a dicptal image sensing device upon data 
transport and to prevent battery consumption or short 
battery during the transport 

In order to achieve the above object, the preserrt 
Invention comprises the following arrangement 

That is. there is provided an image input/output sys- 
tem built by connecting an image output device and an 
image input device. 

tfie image output device outputting an Image sig- 
nal received from the image input device, and supplying 
electric power to the image ir^ device, arxi 

the image input device being connected to the 
image output device via a connection cable to transmit 



image data to the image output device and to receive 
the electric power supplied from the image output 
device, and having a power Ripply unitt and a power 
supply control unit for determining whetfier to receive 

5 the electric power from the image output device, for, 
when it is determined that the image input device can 
receive the electric power from the image output device, 
using the electric power from the image output device, 
and for, when it is determined that the image input 

10 device cannot receive the electric power from the image 
output device, using electric power from the power sup- 
ply unit 

There is also provided an image input device com- 
prising: 

IS 

connection means connected to an external appa- 
ratus whteh exchanges data with a connected 
device, and can supply electric power to the device; 
a power supply unit; and 

20 a power supply control unit for checking if electric 
power can be received from the external device, for. 
when it is determined that the electric power can be 
received from the external device, using the electric 
power from the external device, and for, when it is 

25 determined that the electric power cannot be 
received from the external device, using electric 
power from the power supply init. 

Furthernxjre, there is provided a methcxl of control- 
so ling an image input device, which has a power supply 
unit is connected to an external device, and is driven by 
electric power supplied from one of the external device 
and the power su^ly unit, conprising: 

35 the determination step of checking if electric power 
can be received from the external device; and 
the power siqpply control step of u^ng the electric 
power from the external device when it is deter- 
mined that the ^ectric power can be received from 

40 the external dorice. and using electric power from 
the power supply unit when it is determined that the 
electric power cannot be received from the externa) 
devica 

45 Other features and advantages of the present 
invention will be apparent from the following desaiption 
taken in conjunction with the aooorrpanying drawings, 
in which like reference characters designate the same 
or similar parts throughout the figures thereof. 

so 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorpo- 
rated in and constitute a part of the specification, illus- 
BB trate entoxliments of the invention and, together with 
the description, serve to explain the principles of the 
invention. 
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Rg. 1 is a block diagram of an image inpuVoutput 
system; 

Rg. 2 is a block diagram of a power management 
unit: 

Rg. 3 is a flow chart showing the power supply con- s 
trol sequence in an image sensing device of the first 
embodiment when it is connected to a printer; 
Rg. 4 is a flow cttart Viewing the power supply con- 
trol sequence in an image sensing detrice of the 
second embodiment when it is connected to a io 
printer; 

Rg. 5 is a diagram shewing an example of a net- 
work system built using a 1394 serial bus; 
Rg. 6 shows the elements of the 1394 serial bus; 
Rg. 7 shows the address space in the 1394 serial is 
bus; 

Rg. 8 is a sectional view of a 1394 serial bus cable; 

Rg. 9 is a chart for exfdaining DS-Unk coding of the 

data transfer format adopted in the 1394 serial bus; 

Fig. 10 is a diagram showing an example of the 20 

hierarchical structure of nodes; 

Rgs. 1 1 A and 1 1 B are diagrams for e)q3laining bus 

aitaHration; 

Fig. 12 is a chart showing progress of asynchro- 
nous transfer along with passage of time; 2s 
Fig. 13 shows an example of the packet format in 
asynchronous transfer; 

Rg. 14 is a chart showing progress of isocfironous 
transfer along with passage of time; 
Fig. IS shows an example of the packet format in so 
isochronous transfer; 

Fig. 16 is a chart showing progress of both iso- 
chronous transfer and asynchronous transfer on a 
bus along with passage of time; 
Fig. 17 is a flow chart showing the sequence from 35 
bus reset until data transfer is ready to start: 
Rg. 18 is a detailed flow chart showing the 
sequence from bus reset until root determination: 
Rg. 19 is a flow chart showing the sequence from 
root determination unta the end of ID setup: and *o 
Rg. 20 is a flow chart showing the arbitration 
sequence. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 45 

[Rrst Embodiment] 

<Arrangement of Digital Image Input/Output System) 

50 

Rg. 1 is a block diagram of an image input/output 
system whidi is built by connecting a digital image 
sensing de\^ce 1 1 7 such as a digital camera or the iike 
serving as an image input device, and an image output 
device 118 sudi as a printer or the like via an interlace ss 
such as an IEEE1394 serial bus. TTie present invention 
wiD be descrbed hereinafter with reference to this tilock 
diagram. TTus enrdxx&ment will ecemplify a case 



wherein the digital image senang device arxJ printer are 
directly connected to each other, and the digital image 
sensing device can receive electric power from the 
printer. 

In Rg. 1, the image sensing device 117 obtains a 
sensed image signal by a CCD in an Image sensing unit 

101. The sensed Image signal Is sut^ected to color 
image processing such as color conversion, filter 
processing, and the like in an image processing unit 

102, and is converted into innage data. A control unit 
104 controls a display control unit 106 to display the 
Image data on a display 105. and stores the image data 
in a memory 103. 

The control unit 104 controls a power management 
unit 108 on the basis of information sent from the printer 
118 via a data 1/F unit 107. In this case, a recognition 
signal of a printer, a signal indicating enableAdisaUe of 
power surely via a connected cable, status of the output 
device, and the tike are received from the printer 1 18. 

Rg. 2 shows the arrangement of the power man- 
agement unit 108. A power detection unit 202 measures 
the power supply capacity supplied from the printer 1 18, 
and detects whether to obtain the power supply capac- 
ity required for operating the image sensing device 1 1 7. 
When It is confirmed that the power supply capacity 
from the printer 118 detected by the power detection 
urtit 202 is large enough to operate the digital image 
sensing device 117, the power supply of the digital 
image sensing device 117 is switched from a battery 
109 to that of the printer 118 obtained via a power sup- 
ply receiving/supplying unit 110. Also, the power man- 
agement unit 108 detects the remaining charge on the 
battery 109. When the remaining charge is small, the 
power management unit 108 supplies electric power 
from Vne power supply receiving/supplying unit 110 to 
tiie battery 109 by a switching control unit 201 so as to 
charge the tiattery 109. 

When image data sensed by the image sensing 
device 1 1 7 is to k>e printed out. the image data is sent to 
adatai/F unit 111 of the printer 118. and is subjected to 
processing sudi as table conversion, RQB ^ CMYK 
conversion, binarizatton, and the like in an Image 
processing unit 115. The processed data is salt to a 
printer engine 116. and is printed out 

The digital image sensing device 1 17 is connected 
to the printer 118 via a two-way Merfiace to recognize 
that it is connected to the printer 1 1 8 and to determine 
the power supply capacity supplied from the printer. As 
an example of the two-way interiace for tiiis purpose, 
the tEEE1394 standards used in the system of this 
enixxJiment will be explained betaw. 

(Outline of IEEE1394 Technotogy) 

With the advent of home digital VTRs and DVDs, 
real-time, large-volume data transfer of, e.g., video data, 
audio data, and the like need be siqiported. tn order to 
transfer such mdeo data and aucSo data in real time to a 
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personal computer (PC) or to another digital device, an 
interfece that has required transfer functions and can 
realize high-speed data transfer is required. The inter- 
face developed to this end is the rEEE1394-1995 (l-Iigh 
Performance Serial Bus) (to be referred to as a 1394 
serial bus hereinafter). 

Fig. 5 shows an eocannple of a network system built 
using the 1394 serial bus. This system conprises 
devices A, B. C, D. E, F, G, and H. and devices A and B, 
AandC, Band D. D and E. C and F. C and G, and C and 
H are connected to each other via 1394 serial bus 
twisted pair cables. These devices A to H are. for exam- 
ple, a PC, digital VTR, OVD. digital camera, hard disk, 
monrtor. and the like. 

The connection methods between adjacent devices 
include boVt\ the daisy chain method and ruxle branch 
method, and connections with a high degree of freedom 
can be realized. 

The individual devices have their own unique IDs, 
and recognize each other to build a single network 
within the range connected via the 1394 serial bus. By 
sequentially connecting adjacent digital devices via a 
single 1394 serial bus cable, each device serves as a 
repeater, and constitutes a single network as a whole. 
Also, the 1394 serial bus has a plug-and-play function 
as its characteristic feature, and when a cable is con- 
nected to each device, the device itself and its connec- 
tion state can be automatically recognized. 

In the system shown in Rg. 5, when a certain 
device is removed from the network or a new device is 
acWed to the network, bus reset is automatically done to 
reset the network configuration used so far and to 
rebuikl a new network. WtVn this function, the network 
configuration can always be set and recognized. 

The 1394 serial bus has a data transfer rate of 
100/200/400 Mbps, and a device having a higher trans- 
fer rate supports the transfer rate of neighboring devices 
and attains conpatibility. 

Data transfer modes include an asynchronous 
transfer mode for transfen-ing asynchronous data (to be 
referred to as Async data hereinafter) such as a control 
signal and the like, and an isochronous transfer mode 
for transferring isochronous data (to be referred to as 
ISO data hereinafter) such as real-time video data, audio 
data, and the like. Both the Async data and Iso data are 
transferred in each cyde (normally. 1 cyde = 125 jis) 
following a cyde start packet (CSP) that indicates the 
start of a cyde. while giving priority to Iso data transfer. 

Rg. 6 shows the elements of the 1394 serial bus. 

The 1 394 serial bus has a layer (hierarchical) struc- 
ture as a whole. As shown in Rg. 6. the catrfe of the 
1394 serial bus is the lowest hardware layer, the con- 
nector of the cable is connected to a connector port, 
and hardware above the connector port includes the 
physical layer and link layer. 

The hardware is an actual interface chip. Of the 
hardware, the physical layer performs coding and con- 
nector control and the like, and the link layer performs 



packet transfer arvi cyde time control and the like. 

A transaction layer in firmvrare manages data to be 
transferred (transaction), and issues commands such 
as Read. Write, and the like. A management layer man- 
5 ages the connection states and IDs of the devices con- 
nected, i.e.. manages the network configuration. 

These hardware and firmware entities essentially 
make up the 1394 serial bus. 

The applicatkm layer in software differs depending 
10 on the software used, and defines how to interlace data. 
The application layer is defined by a protocol such as an 
AV protocol. 

The architecture of the 1394 serial bus has been 
described. 

15 Rg. 7 shows the address space in the 1394 serial 
bus. 

Each device (node) connected to tiie 1394 serial 
bus must have a unique 64-bit address. By storing this 
address in a ROM. the serxler and receiver addresses 
20 in each communication can always be recognized, and 
a communication vtrith the designated receiver can be 
made. 

The 1394 address bus is addressed by a method 
complying witii the IEEE1212 standards. Upon setting 
25 an address, first 10 bits are used to designate the bus 
number and the subsequent 6 bits are used to d^g- 
nate tiie node ID nunrA}er. The remalru'ng 48 bits are an 
address wicSh given to each device, and can be used as 
a unique address space. The last 28 bits store informa- 
30 tion for identifying each device, designating use condi- 
tions, and so on as a unique data area. 

The outiine of the 1394 serial bus technology has 
been described. 

The characteristic technique portion of tiie 1394 
3S serial bus wiB be described in nnore detail below. 

(Electrical Specif icati'ons of 1394 Serial Bus> 

Rg. 8 is a sectional view of the 1394 serial bus 
40 cabia 

In the 1394 serial bus. tiie connection cable 
indudes a power supply line in addition to two pairs of 
twisted pair signal fines. Witti tfiis configuration, electric 
power can be supplied to a device wittiout aiiy power 
4S supply, a device ttiat suffers voltage drop due to f^hjre, 
and the like. 

The prescribed power supply voltage in tiie power 
supply line ranges from 8 to 40 V, and tiie prescribed 
maximum cunrent is DC 1 .5 A. 

50 

<DS-Link Coding) 

Rg. 9 is a chart for explaining DS-Unk coding of the 
data transfer format adopted in the 1394 serial bus. 
55 The 1394 serial bus adopts DS-Unk (Data/Strobe 
Link) coding. The DS-Link coding is suitable for high- 
speed serial communications, and requires two signal, 
lines. That is. one of a twisted pair line sends actual 
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data, and the other sends a strobe signal. 

TTie receiver side can reproduce dockB by exclu- 
sively ORing the received data and strobe signal. 

As the merits of the DS-Link coding, higher transfer 
efficiency can be assured as compared to other seriai s 
data transfer methods, and the circuit scale of a control- 
ler LSI can be reduced since no PLL circuit is required. 
Also, since no information indicating an idle state need 
be sent if there is no data to be transferred, power sav- 
ings can be attained by setting the transceiver circuits of 10 
the individual devices in a sleep state, and so on. 

<Bus Reset Sequence) 

In the 1394 serial bus, node IDs are assigned to the is 
individual devices (nodes) connected to recognize them 
as the network configuraflon. 

When the network configuration has changed, for 
exanrple. when changes have taken place due to inser- 
tionAemoval of a node or an increase/decrease in the 20 
nunrber of nodes due to ON/OFF of their power 
switches, and a new network configuration need be rec- 
ognized, each node that has detected the changes 
transmits a bus reset signal onto ttie bus to start a mode 
for recognizing the new network configuration. The 2S 
change detection method at that time is attained by 
detecting changes in bias voltage on the 1394 port 
board. 

Upon receiving a bus reset signal transmitted from 
a certain node, the physical layer of each node informs so 
the link layer of generation of bus reset simultaneously 
with tiie rec^tion. and transmits a bus reset signal to 
another node. After all the nodes have detected the bus 
reset signal, the bus reset sequence is started. 

The bus reset sequence is started by hardware 35 
detection of, e.g.. insertion/disinsertion of cables, net- 
work abnormality, and the like, and is also started by a 
conmand directly issued to the physical layer by, e.g., 
host control from the protocol. 

Once the bus reset sequence has been started. 40 
data transfer is temporarily interrupted until completion 
of ttie sequence, and upon oomiidetion of the sequence, 
the data transfer is restarted in the new network config- 
uration. 

The bus reset sequence has been descrbed. 4s 

<Node ID Determination Sequence) 

After the bus reset sequence, each node starts to 
assign an ID to the individual nodes so as to build a new so 
network configuration. A general sequence from the bus 
reset unfl node ID determination will be explained 
betow with reference to the flow charts in Rgs. 17, 18. 
and 19. 

The flow chart in Fig. 17 shows a series, of bus ss 
operations from generation of bus reset until data trans- 
fer is ready to restart after determination of the node 
IDs. 



In step S101. the txjs reset signal generated in the 
network is always monitored, and if it is determined in 
step SI 01 that the bus reset signal is generated due to, 
e.g.. ON/OFF of the node power switch, ttie flow 
advances to step Si 02. 

In step Si 02, directly connected nodes declare the 
parent/^chiM relatk>nship so as to recognize the new net- 
work connections from the reset state of the netwwk. If 
it is determined in step Si 03 that the parent/cWkJ rela- 
tionships are determined among all the nodes, a single 
root is determined in step Si 04. Before the parent/child 
relationships are detemtined among ail the node, the 
parent/child relationship is repetitively declared in step 
S102, and no root is determined. 

After the root is determined in step S104, node IDs 
are assigned to the individual nodes. The node IDs are 
set in a predetermined node order, and setting is 
repeated until IDs are assigned to an the nodes. If it is 
finally determined in step SI 06 that IDs are set for all 
the nodes, since a new network configuration has been 
recognized tiy all the nodes, data transfer between 
nodes is ready to restart in step S107. thus restarting 
data transfer. 

In step Si 07, the control enters the mode for moni- 
toring generation of the bus reset signal again, and 
upon detecting the bus reset signal, ttie conti^ol repeats 
the setting operations in steps Si 01 to Si 06. 

The flow chart in Fig. 17 has been described. Figs. 
18 and 19 are flow charts respectively showing the 
sequence from bus reset urrtil root determination, arxi 
the sequence after root determination until IDs are set 
in more detail, in the flow chart in Rg. 26. 

The flow chart in Fig. 18 will be explained first. 

If it is determined in step S201 that the bus reset 
signal is generated, the network configuration is tempo- 
rarily reset. Note that generation of the bus reset signal 
is always monitored in step S201 . 

In step S202. as the first step of the operation for re- 
recognizing tiie connections of the reset networK a flag 
indicating a leaf (node) is set in each device. Further- 
more, each device checks the number of nodes con- 
nected to its own port in step S203. 

In accordarKe with the number of ports detected in 
step S204, the number of undefined ports (for which no 
parent/child relationshiip is determined yet) is checked. 
Immediately after bus reset, the number of ports « the 
number of undefined ports, but as the parent/chikJ rela- 
tionship Is determined, the number of undefined ports 
detected in step S204 changes. 

Immediately after bus reset, only a leaf can declare 
the parent/chiU relationship. Whether or not the own 
node is a leaf can be recognized based on tfie number 
of ports detected in step S203. The leaf declares that 
"the own node is a child, and the node connected is a 
parent" in step S205, thus ending the operation. 

If the node recognizes that it has a plurality of ports 
and is a branch, since the number of undefined ports > 
1 is detemiined in step S204 immediately after bus 
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reset, the flow advances to step S206 to set a flag indi- 
cating a branch, and that node waits until H accepts 
'parent' of the parentA:hild relatianship declared by the 
leaf in step S207. 

If the leaf has declared the parent/child relationship s 
and the branch has aoc^ed it in st^ S207. the branch 
checks the number of undefined ports in step S204. and 
if the number of undefined ports is 1. it declares that 
"the own node is a chiW in step S205 with respect to 
the node connected to the remaining port. After the sec- io 
ond chedg'ng loop and the subsequent loops, if the 
number of undefined ports oonfimned in step S204 is 
stiD 2 or more, the branch waits until rl accepts "parenT 
from the leaf or another branch in step S207. 

Finally, rf the number of undefined ports of one is 
branch or. exceptionally, a leaf (if it does not operate 
quicMy although it can declare "child') becomes zero as 
a result of detection in step S204. it is determined that 
the parent/child relationships of the entire network have 
been declared, and a flag indicating a root is set in one 20 
and only node, the number of undefined ports of which 
has become zero (i e . H is determined as the parent 
port of all other nodes), in step S208. In step S209, that 
node is recognized as a root. 

In this way, the sequence from bus reset until decia- ss 
ration of the parent/child relationships among all the 
nodes in the network shown in Fig. 18 is completed. 
The flow chart in Rg. 1 9 will be explained below. 
In the sequence until Fig. 18. since the individual 
nodes have already been set with information of flags 30 
indicating leaves, branches, arKl root, the flow branches 
in step S301 based on the set flag. 

In the operation for assigning IDs to the nodes, ID 
assignment can be started from each leaf. IDs are set 
from smaSernumbers (from the node number sO) in the $s 
order of leaf -> branch -> root. 

In step S302. the nuntfer N of leaves (N is a natural 
number) in the network is set. In step S303. each leaf 
requests the root ID assignment. If there are more than 
one assignment requests, the root performs arbitration 4o 
in step S304. and assigns an ID number to one winning 
node and informs the losing nodes of the failure result in 
step S305. In step S306. the leaf that has failed to 
acquire an ID issues an ID request again to repeat the 
above operations. The leaf that has acquired an ID 45 
broadcasts the acquired ID information to all other 
nodes in step S307. Upon completion of broadcasting of 
the ID information from one node, the number of 
remaining leaves is deaemented by 1 in step S308, If N 
is detennined in step S309 that the number of remain- so 
ing leaves is larger than 1. the above-mentioned 
processing is repeated from tfie ID request in step 
S303. After all the leaves have broadcasted their ID 
information. N « 0 is determined in step S309. and the 
control starts ID setups of branches. 55 

The ID setups of branches are done in the same 
manner as in the leaves. 

In step S31 0, the nuirber M of branches in the net- 



work (M is a natural nun*er) is set After that, each 
branch requests ID assignment of the root In step S31 1. 
The root performs arbitration (for determining one 
branch) in step S3 12. and assigns the smallest unas- 
signed ID number next to those assigned to the leaves 
to one winning branch in step S312. In step S313, the 
root Informs the branches that issued the requests of ID 
information or the failure resuH. in step S314, each 
branch ttiat has failed to acquire an ID issues an ID 
request again to repeat the above operations. TTie 
branch that has acquired an ID broadcasts the acquired 
ID informalfon to aO other nodes in step S315. Upon 
completion of broadcasting of the ID information from 
one node, the number of remaining branches is decre- 
mented by 1 in step S3 16. If it is determined in step 
S3 17 that the number of remaining branches is larger 
than 1, the above processing is repeated from the ID 
request in step 831 1 until an the branches f inaRy broad- 
cast their ID information. After all tiie branches have 
acquired node IDs, M = 0 is determined in step 8317 
thus ending ttie branch >D acquisition nxxJe. 

After the abavsHTientioned sequence, since the 
node that has not acquired ID information yet is only the 
root, the root sets the smallest unassigned number as 
its own ID number in step 8318, and broadcasts the ID 
information of the root in step 831 9. 

In thte fesNon. the sequence after detemtinalion of 
the parent/bhild relationships until ID setups in all the 
nodes is completed, as shown in Fig. 19. 

An example of operations in an actual network will 
be described below witii reference to Fig. 10. 

Referring to Fig. 10. nodes A and C are directly 
connected to (root) node B as lower nodes, node D is 
directly connected to node C as a lower node, and 
nodes E and F are directly connected to ncxJe D as 
lower nodes, thus forming a layer stixicture. The layer 
structure and the sequence for determining the root 
node and node IDs will be explained below. 

After the bus reset is done, the parent/chikl relation- 
ship is declared between the directiy connected ports of 
the individual nodes. In the parent/child relationships the 
parent is an upper node and the child is a lower node in 
tite layer structure. 

In Rg. 10. after the bus reset, node A declares the 
parent/child relationship initially Basically, tiie par- 
ent/child r^atiOTship can be declared in tiie order from 
a node having a node connection at only one port (to be 
referred to as a leaf hereinafter). Since such node can 
detect first that it has only one port connection, the node 
recognizes that it is located at the end of ttie network, 
and the parenttehiM relationship is determined in the 
order from tfie node that has operated earliest. The port 
of the node which has declared the parent/child relation- 
ship (e.g.. node A between nodes A and B) is set as a 
child, and the port of ttie node ttiat has accepted ttie 
declaration (node B) is set as a parent In ttiis way, ttie 
chikl and parent are delemiined between nodes A and . 
a between nodes E and D, and between nodes F and 
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D. 

Ascending one layer, the nodes each having a plu- 
rality of connected ports (to be referred to as branches 
hereinafter) declare the parertt/cNld relationships in 
turn from those that recaved the parent/child relation- 
ships declared by other nodes. In Fig. 10. after the par- 
enVchiU relationships b^een nodes D and E and 
between nodes D and F are determined, node D 
declares the parent/child relationshq;) with re^>ect to 
node C. and as a result, the child and parent are deter- 
mined between nodes D and C. 

Node C that received the parentfehOd relationship 
declared by node D declares the parent/dukJ relation- 
ship with respect to node B connected to the other node 
thereof. In this way, the child and parent are determined 
between nodes C and B. 

As a result, the layer structure shown in Fig. 10 is 
formed, and node B which has become parent nodes at 
all the connected ports is finally determined to be a root 
node. One and only root node is present In one network 
configuration. 

In Rg. 10, node B is determined to be a root node, 
but another node may be determined if node B that 
received the parent/child relationship declared by node 
A declares the parent/child relationship with respect to 
another node at earlier timing. More specifically, every 
node may become a root node d^ending on the trans- 
mission timings, and the root node is not dlways a spe- 
cific node even in an identical network configuration. 

After the root node is determined, the mode for 
determining node IDs is started. In this mode, all the 
nodes inform all other nodes of their own node IDs 
determined (broadcast function). 

Tlie own ID information includes the own node 
number, information of the connected position, the 
number of ports, the number of connected ports, the 
parent/child relationships of the individual ports, and the 
like. 

The node ID number can be assigned from the 
nodes (leaves) each having only one connected port, 
and node numbers =0, 1 , 2,... are assigned to these 
nodes in turn. 

The node that has acquired an node ID Ixoadcasts 
information including tfie node number to ottter nodes. 
With this broadcast it is recognized that the ID number 
is "already assigned". 

After all the leaves have acquired their own node 
IDs, node ID numbers following those of the leaves are 
assigned to branches. In the same manner as in the 
leaves, the branches that have been assigned node ID 
numbers txoadcast their node ID information in turn in 
the assignment order, and finally, the root node broad- 
casts its own ID information. More spedftcaUy. the root 
always have a maximum node ID number. 

In tills way, node ID assignment for ttie entire layer 
structLffe ends, and the network architecture is reconfig- 
ured, thus conpleting initialization of the bus. 



(Aibitration) 

In the 1394 serial bus. the right of accessing the 
bus is aitoitrated prior to data transfer. Since the 1394 

5 serial bus Is a logical bus type network in which the con- 
nected devices individually relay the transferred signal 
to send an identical signal to all the devices in the net- 
work, aitsitration is required to prevent packet colliskxi. 
With this arbitration, only one node can transfer a signal 

10 at a certain timing . 

As the views for explaining art^itration, Fig. 11 A 
shows bus access requests, and Rg. 1 1B shows a bus 
access grant. Artiitration will be explained below witii 
reference to Rgs. 1 1 A and 1 1 B. 

IS When artxtration is started, one or a plurality of 
nodes issue bus access requests to their parent node. 
In Rg. 1 1 A. nodes C and F issue bus access requests. 
Upon receiving these requests, tfie parent node (node A 
in Rg. 1 1 A) passes (relays) the bus access request to 

20 its parent node. This request is finally delivered to the . 
root that performs arbitration. 

Upon receiving tfie bus access request, the root 
node determines the node that is pemnitled to access 
the bus. This arbitration can be done by only the root 

25 node. The winning node in arbitration is granted bus 
access. In Rg. 1 1 B. node C is granted bus access, and 
access by node F is denied. A DP (data prefix) packet is 
sent to the tosing node in arbitration to inform it of 
denial. The bus access request of the denied node is 

30 queued until the next arbitration. 

In ttits way, the node tiiat wins the bus access grant 
in arbitration can sutssequently start data transfer. 

A series of operations in arbitration will be 
described below with reference to the flow chart in Rg. 

35 20. 

Each node can start data transfer only when the 
bus is idle. In order to recognize \hat the previous data 
transfer has ended and the bus is currently idle, each 
node determines that it can start data fransfer if it 

40 detects an elapse of a predetermined kJle time gap ■ 
length (e.g.. a sutiaction gap) set in each transfer nrxxie. 

In step S401, it is checked if a predetermined gap 
length according to the data to be transferred such as 
Async data. Iso data, and tiie like is obtained. Since the 

45 node cannot issue a bus access request required for 
starting transfer unless the predetermined gap length is 
otsmined, it waits until the predetermined gap length is 
obtained. 

If it is determined in step S401 that the predeter- 
50 mined gap length is obtained. H is checked in step 8402 
if ttie data to be transfened is present. If such data is 
present, the node issues a bus access request to the 
root to assure the bus so as to transfer the data. The 
bus access request signal is delivered finely to the root 
55 wh9e being relayed by ttie devices in the networic as 
shown in Rg. 1 1 A. If it is determined in step 8402 ttiat 
the data to be transferred is absent, the control wails fbr 
such data. 
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If in step S404 the root receives at least one txis 
access request Issued in step S403. it checks the 
number of nodes that issued access requests in step 
S405. If the value selected in step S405 is the number 
of nodes = 1 (i.e., only one node issued an access 
request), that node is granted bus access next If the 
value selected in step S40S is the number of nodes > 1 
(a plurality of nodes issued access requests), the root 
performs artxiration for determrntng one node which is 
granted access in step S406. This arbitration is fsiir one; 
the right of access is evenly assigned to the nodes that 
requested bus access without a specTic node always 
gaining bus access in every arbitration. 

In step S407. the flow branches depending on one 
node that is granted access as a result of arbitration of 
the root from a plurality of nodes that issued access 
requests, and losing nodes. In step S408, the root 
sends a grant signal to one node, which has gained 
access as a result of arbitration, or a node, which has 
gained access without art^tration since it is determined 
based on the value selected in step S405 that the 
number of nodes that issued access requests = l . Upon 
receiving the grant signal, the node starts transfer of the 
data (packet) to be transfen-ed immediately after recep- 
tion. On the other hand, in step S409 the root sends a 
DP (data prefix) packet indicating an arbitratton failure 
to the nodes that have lost in the arbitration in step S406 
and are denied bus access. Upon receiving such 
packet, the flow returns to step S401, and the node 
waits until the predetermined gap length is obtained, so 
as to issue a bus access request for transfening data 
again. 

The flow chart in Fig. 20 that explains the flow of 
arbitration has been described. 

(Asynchronous Transfer) 

In asynchn>nous transfer, data are asyrx^ronously 
transferred. Rg. 12 shows progress of asynchronous 
transfer along with passage of time. The first subaction 
gap in Rg. 12 indicates the idle state of the bus. arxl 
when this idle time reaches a predetermined value, the 
node tiiat wants to transfer data determines that the bus 
can be used, and executes arbitration for gaining bus 
control. 

When the node is pennitted to access the bus as a 
result of arbitration, data transfer is done in the packet 
format. After the data transfer, the node that received 
the packet responds by sending back a reception result 
ack (reception acknowledgement send-back code) for 
the transfenred data after a short gap called an ack gap 
or sends a response packet to complete transfer. The 
code ack consists of 4*bit information and 4-bit check 
sum and includes information indicating that data trans- 
fer Is successful, busy, or pending. The code ack is 
immediately sent back tt> the source node. 

Fig. 13 shows an example of the packet format in 
asynchronous transf^. 



A packet has a header field in addition to a data 
f iekJ and error correction data CRC. and the header field 
is written wHh a destination node ID. source node ID, 
transfer data length, various codes, and the like to trans- 
5 fer the packet 

Asynchronous transfer is a one-to-one communica- 
tion from the own node to the destination node. The 
packet transferred from the source node is transferred 
to all the nodes in the network, but each node ignores a 
10 packet with an address other than its own address, and 
only one destination node can read the packet 
Asynchrorxxs transfer has been described. 

(Isochronous Transfer) 

IS 

In isochronous transfer, data are transferred iso- 
chrcmously. Isochronous transfer as the best feature of 
tt>e 1394 serial bus is a transfer mode especially suita- 
ble for transfenring data such as multimedia data (ag., 

20 Video data, audio data, and the like) that requires real- 
time transfer. 

In contrast to asynchronous transfer as one-to-one 
transfer, isochronous transfer evenly transfers data from 
one node to all other nodes by the broadcast function 

25 (one-to-many). 

Rg. 14 shows progress of isochronous transfer 
along with passage of tima 

The isochronous transfer is executed at predeter- 
mined time intervals on the bus. This time interval is 

30 called an isochronous cycle. The isochronous cycle 
time is 125 jis. A cycle start packet indicates the start 
time of each cycle, and has a role of perfornting time 
adjustment of the individual nodes. A node called a 
cycle master transmits the cycle start packet The cycle 

35 master transmits the cycle start packet indicating tiie 
start of the current cycle a predetermined idle period 
(subaction gap) after the completion of transfer in the 
previous cyde. The transmission time interval of acfla- 
cent cycle start packets is 125 ^s. 

40 As indicates by channels A. B, and C in Rg. 14. a 
plurality of different packets with different channel IDs 
can be separately transferred within one cycia With this 
transfer, a plurality of nodes can attam real-time transfer 
at tfie same time, and the receiving node fetches only 

45 data witii a desired channel ID. The channel ID does not 
represent any destination address but merely assigns a 
k)gical nurnber to data, l-lenca a certain packet is 
broadcasted Irom one source node to all other nodes. 
Prior to packet transfer in the isochronous transfer 

50 mode, etrbitration is made as in the asynchronous trans- 
fer mode. However, since tiie isochronous transfer 
mode is not a one-to-one communication mode unOto in 
the asynchronous transfer moda no ack (reception 
acknowledgement send-back code) is presertt in the 

55 isochronous transfer mode. 

An iso gap (isochronous gap) shown in Rg. 14 rep- 
resents an idle period required for recognizing the idle . 
state of the bus betore the isochronous transfer. After an 
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elapse of the predetermined idle period, the node which 
wants to start isochronous transfer determines that the 
bus is idle, and can perform artntration before transfer. 

Fig. 15 shows an example of the padcet fcrnnat of 
Isochronous transfer, and the fbrmat will be exptained 
below. 

Each of various types of padcels assigned to the 
individual channels has a header field in addition to a 
data field and error correction data CRC. TTie header 
field is written with the transfer data length, channel No., 
various codes, en-or correction header CRC. and the 
like, so as to transfer the packet 

The isochronous transfer has been descn'bed. 

<Bus Cycle) 

In practical transfer on the 1304 serial bus^ both the 
isochronous and asynchronous transfer modes can be 
simultaneously included in a single cycle. Fig. 1 6 shows 
progress of tx)th isochronous transfer and asynchro- 
nous transfer on the bus along with passage of time. 

The isochronous transfer mode is ececuted prior to 
the asynchronous transfer mode. This is because the 
isochronous transfer mode can be started by confirming 
a gap length (iso gap) shorter than the gap length (sub- 
action gap) required for starting the asynchronous 
transfer mode. Hence, the isochronous transfer nnode is 
executed prior to the asynchronous transfer mode. 

In general bus cycles shown in Fig. 16, the cyde 
start packet is transferred from the cycle master to each 
individual node at the start timing of cycle #m. With this 
pad(et the individual nodes perform time adjustment, 
and the node which is to perform isochronous transfer 
arbitrates after an elapse of a predetermined idle period 
(iso gap) so as to start packet transfer. In Fig. 16, chan- 
nels e, s. and k are isochronously transferred in turn. 

Mpon completton of all the isochronous transfer 
channels in cycle #m after the operatton from ttie arbi- 
tration to packet transfer is repeated in corresporKlence 
with the number of assigned channels, isochronous 
transfer is ready to start 

When the idle time has reached the subaction gap 
that allows the asynchronous transfer, the rxxle which is 
to perform asynchronous transfer determines that it can 
execute arbitration. 

Note that the asynchronous transfer can be per- 
formed during only a period wherein the 6ul)action gap 
for starting asynchronous transfer can be assured from 
the end of the isochronous transfer until the time (cyde 
synch) at which the next cycle packet is to be trans- 
ferred. 

In cycle #m in Fig. 1 6. isochronous transfer for three 
channels and asynchronous ti-ansfer for two packets 
(packets 1 and 2; induding ack) are done. After asyn- 
chronous packet 2, since the time (cycle synch) for 
starting cyde rml has been reached, transfer in cyde 
#mends. 

If the time (cycle syruh) at which the next cycle start 



packet is to be transmitted has been reached during 
asynchronous or isochronous transfer, that transfer is 
not forcibly interrupted, and the next cyde start packet is 
b-ansmitted an idle period after ttie end of that transfer. 

5 More specifically, when one cycle continues over 125 
ps, the next cycle is shortened tiian the reference cyde 
time of 125 |js. In this manner, the isochronous cyde 
can be extended or shortened with reference to 125 ms. 
However, the isochronous ti-ansfer is executed to 

10 maintain real-time transfer every cyde if necessary, and 
asynchronous tiansfer may be postponed to the next or 
subsequent cyde due to the shortened cyde tima 

{Power Swrtching Control ) 

75 

Rg. 3 is a flow chart showing the actual actions, 
operations, and processing of the digital Image sensing 
device 117 controlled by the control unit 104 so as to 
allow better understanding of the above-mentioned 

20 adions of the device. 

When the digital image sensing device 117 is 
directiy connected to the printer 118 and the power 
switches of tiie digital image sensng device 117 and 
printer 118 are turned on, the digital image sensing 

25 device 117 checks if it can receive power supply from 
tiie connected cable (step 302). In this case, the conta^ol 
unit 104 in the digital image sensing device 117 trans- 
fers a recognitfon signal to the printer 1 18 via the data 
l/F unit 107, recognizes the printer 118 based on a 

30 response signal from the printer 1 1 8 with respect to the 
b-ansferred signal, and checks based on the response 
sign^ if the printer 118 can »jpply power. 

If it is determined that the printer 118 can supply 
power, the digital image sensing device 117 cuts off 

35 power supply from the internal battery 1 09 and supplies 
electi^ic power supplied from the cable connected to the 
printer 118 to the image sensing devfoe 117 by the 
switching control unit 201 (step 30^. More spedfkally, 
the power supply source for operating the digital image 

40 sensing device 11 7 is switched from the internal t>attery 
109 of the image sensing device to electi-ic power sup- 
plied via the cable from the power management unit 1 19 
in the printer 118. 

In step 306, user's operations are done. For exam- 

45 pie. tiie user seleds the image to be printed out. deter- 
mines ttie output layout, sets tiie number of sheets to be 
output, performs processing such as color adjustment, 
index prim, and the like, and prints out the selected 
image using the digital image sensing device 117 and 

so printer 118. 

Upon completion of operations, the user turns off 
tfie power switch to turn off tfie power supply. When the 
digital image sensing device 1 17 is directiy connected 
to tiie printer 1 18, their power smtohes are interlocked 

55 t>y their power management units 108 and 119. When 
either of tfie power switch of the digital image sensing 
device 117 or that of the printer 118 is turned off. the 
power supplies of both the devices are turned off. 
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Hence, in step 307, both the power supply states of the 
digital image sensing device 117 and printer 118 are 
checked. 

When the user does not turn off the power switch, a 
timer 203 in the power management unit 1 08 starts from s 
the operation end timing, and measures the non*opera* 
tion time Odling time). When the idling time has reached 
a prescribed time (step 308 - YES), the power detection 
unit 202 detects the remaining charge on the t)attery of 
the digital image sensing device 117 (step 309). If the io 
remaining charge of the battery is Ivger than a pre- 
scribed value, the power supplies of the digital image 
sensing device 1 1 7 and printer 1 18 are turned off. How- 
ever, if the remaining charge on the t>attery is smaller 
than the presaibed value, a battery charging mode is is 
started, and the battery is charged by electric power 
suppCed from the printer 1 18 (step 310). 

On the other hand, if it is determined that the digital 
image sensing device 117 cannot receive power supply 
from the printer 1 18 via the connected cstAe (step 302 - 20 
NO), electric power for the digital image sensing device 
117 is supplied from the battery 109. In this case, the 
remaining capacity of the internal battery 109 of the dig- 
ital image sensing device is detected in each operation 
or at a predetermined time interval (step 303). If it is 25 
detected that the remaining charge of electric power is 
not targe enough to transfer image data, an alarm for 
the user, is produced (step 304). This alarm may be dis- 
played on the display 105 of the digital image sensing 
device 1 1 7 or a display (not shown) of the printer 1 18, or 30 
may be printed out onto an output medium of the printer 
118. Furthermore, in order to prevent consumption of 
the battery 109, the digital image sensing device 117 
inhibits ttie power management unit 108 from supplying 
any electric power to circutt blocks other than the power 35 
management unit 108 when no agnals are exchanged 
with the printer 118. 

When electric power cannot be received from the 
printer 118, steps 309 and 310 in Rg. 3 are skipped to 
inhibit remaining charge detection and charging of the 40 
battery 1 09 of the digital image sensing device 1 1 7. 

When the printer is disconnected from the image 
sensing device, the power supply is reverted from elec- 
tric power supplied from the printer 1 18 to the battery 
109. 45 

In the above-mentioned sequence, the digital 
image sensing device 117 and printer 118 are con- 
nected to each other, and the image sensing device 1 1 7 
checks if it can receive electric power from the printer 
1 18. and switches the power supply in accordance with so 
the checking result In this way, by only connecting the 
digital image sensing device 117 and printer 118, the 
digital image sensing device 117 can receive electric 
power from the printer 1 18. For this reason, battery con- 
sumption of the digital image sensing device 1 1 7 can be » 
prevented, and the need fbr an AC power supply can be 
ob\riated. 

Upon corrrpletion of data transfer to the printer 1 1 8, 



the digital image sensing device 1 1 7 may turn off its 
power supply to further reduce consumption power. 

In this case, in ^ce of turning off the errtire power 
supply, power supply to blocks other than the power 
management unit 108 that controls the power supply 
upon receiving a signal from the printer 118 may be 
stopped. 

In such c^e. when the printer 1 18 is disconnected, 
power supply from the battery 109 is restarted. 

[Second Emtxxfiment] 

Fig. 4 shows the processing flow of the second 
embodiment This embodiment will be briefly explained 
below with the aid of this flow chart. This emtxxiiment 
will exemplify a case wherein a digital image sensing 
device and printer are CBrectly connected to each other, 
and the digital image sensing devtoe can receive elec- 
tric power from the printer, as in the first emtxxiiment 
Note that the arrangement of the system of this embod- 
iment is the same as that shown in Rgs. 1 and 2. 

When the digilal image sensing device 117 is 
directly connected to the printer 118 and the power 
switches of the digrtal image sensing device 117 and 
printer 118 are turned on, the digrtal image sertsing 
device 117 chedcs if it can receive power supply from 
the connected cable (step 402). This checking is dene 
in the same manner as in step 302 in Rg. 3. 

If electric power can be received from the printer 
118, the digital image sensing device 1 1 7 cuts off power 
supply from the internal battery 109 and operates its 
system by electric power supplied from the cable con- 
nected to the printer 1 18 (step 405). 

The digital image sensing device 117. whose drive 
source is switched from the battery to electric power 
supplied from the printer 1 18, detect the electric power 
amount supplied from the printer 118 using the power 
detection unit 202 in the power management unit 108 
(step 406). The detected electric power amount value is 
sent to the control unit 104 having a CPU (not shown). 
The control unit 104 determines an optimal operation 
frequency of the CPU ttiat performs arithmetic opera- 
tions and system control, on the basis of the detected 
electric power amount value. In general, a microproces- 
sor requires more power as its op«-ation frequency 
rises. For this reason, in a battery driving mode, the 
c^ration frequency is set to be lower than that in a driv- 
ing mode using the power supply from the printer. As a 
result, the operation frequency of the CPU is changed to 
that determined by tiie control unit 104 (step 407). 

Furthermore, the measured electi'ic power amount 
value is supplied to the display control unit 106 to 
increase the brightness of the di^lay 105 on the basis 
of that electric power amount value. As a result the dis- 
play contrast is increased and the visibility of the display 
IDS can be improved (step 408). For example, if the dis- 
play 1 05 comprises a liquid crystal panel, the brightness . 
of its bacMight is increased when electric power is sup- 
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plied from the printer 108. 

if electric power cannot be received from the printer 
108. if the remaining capacity of the battery 109 Is equal 
to or lower than a predetermined value, the user is 
informed of such state by means of an alarm display on 
the display 105 of the digital image sensing device 1 1 7 
or a printout from the printer 118. On the other hand, if 
the battery has a sufficiently large remaining capacity, 
the device is kept operated using the battery 109 as a 
power SMppty. 

The operations after step 409 are substantially the 
same as those after step 307 In the first embodiment 
However, in this embodiment, when the printer 118 Is 
disconnected from the digital Image sensing device 
117, the digital image sensing device 117 reverts its 
power stpply to the battery 109, drops the driving fre- 
quency of the CPU. and reduces the brightness of the 
display 105 to attain power savings. 

As described above, one of two cables, i.e., a data 
transfer cable and power supply cable can be combined 
to a single cable, and the need for connection of the 
cable upon direct printing can be obviated. When the 
remaining charge on the t^attery of the digital image 
sensing device is small, the battery can be charged 
using electric power supplied from the printer. Also, 
functions limited due to problems associated with power 
consumption, e.g., the brightness of the screen of the 
display, the internal image processing operation speed 
of the digital image sensing device, and the like, can be 
improved. 

When the remaining capacity of tfie battery 
becomes small in ttie battery driving mode, power sup- 
ply to the display can be cut off to attain power savings. 

As described above, according to the present 
invention, the need for connection of a power supply line 
to the digital image sensing device can be obviated, and 
battery consumption and short battery during data 
transfer can be prevented. 

[Other Embodiments] 

Mote that the present Invention may be applied to 
either a system constituted by a plurality of equipments 
(e.g., a host computer, an interface device, a reader, a 
printer, and the like), or an apparatus consisting of a sin- 
gle equipment (e.g.. a copying machine, a facsimile 
apparatus, or the like). 

The objects of the present invention are also 
achieved by supplying a storage medium, which records 
a program code of a software program that can realize 
the functions of the atx>ve-mentioned embodiments to 
the system or apparatus, and reading out and executing 
the program code stored in the storage medium by a 
computer (or a CPU or MRU) of the system or appara- 
tus. 

In this case, Uie program code itself read out from 
the storage medium realizes the functions of the above- 
mentioned embodiments, and the storage medium 



which stores tiie program code constitutes the present 
invention. 

As the storage medium for sullying the program 
code, for example, a floppy disk, hard disk, optical disk. 
5 magnetOHDptical disk. CD-ROM, CD-R. magnetic tape, 
nonvolatile memory card, ROM, and the like may be 
used. 

The functions of the above-mentioned embodi- 
ments may be realized not only by executing the read- 

10 out program code by the computer txjt also t>y some or 
all of actual processing operations executed t)y an OS 
(Operating system) running on the computer on the 
basis of an instruction of the program code. 

Furthermore, ttie functions of Uie atxTve-mentioned 

15 embodiments may be realized by some or all of actual 
processing operations executed by a CPU or the like 
arranged in a function extension board or a ftjnctlon 
extension unit, which is inserted in or connected to the 
computer, after the program code read out from the 

20 Storage medium is written in a memory of the extension 
board or unit 

As many apparently widely different embodiments 
of the present invention can be made without departing 
from the spirit and scope thereof, it is to be understood 

25 that the invention is not limited to the specific emtxxii- 
ments thereof except as defined in the appended 
d^ms. 

According to the invention, a power supply for an 
image sensing device is obtained from a printer to pre- 

30 vent consumption of the battery. When the image sens- 
ing device is connected to the printer, a power 
management unit checks if electric power can be sup- 
plied from the printer. When electric power can be sup- 
plied from the printer, the power management unit 

35 switches the power supply from the battery to a power 
supply receiving^upplying unit tiiat receives electic 
power from the printer. In this case, if ttie remaining 
capacity on the battery is small, ttie battery is charged 
by electic power from the printer. Also, the luminance of 

40 a display unit is increased, or the operation frequency of 
a control unit is raised. On ttie ottier hand, when electric 
power cannot be SLpplied from ttie printer, the power 
management unit switches the power supply to ttie bat- 
tery In this case, ttie power management unit reduces 

45 consumption power by decreasing the luminance of tiie 
display unit or reducing ttie operation frequency of ttie 
control unit 

Claims 

so 

1. An image input/output system built by connecting 
an image output device (1 18) and an image input 
device (1 17).characterized tiy: 

55 said image output device (1 18) outputting an 

image signal received from said image input 
device (117), and supplying electric power to 
said image input device (1 1 7). and 
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said image input device (117) being connected 
to said image output device (118) via a connec- 
tion cat)le to transnvt image data to sBOd image 
output device (1 1 8) and to receive the electric 
power supplied from said image output device 
(118), and having a power supply unit (109). 
and a power supply control unit (108) for deter> 
mirting whether to receive the electric power 
from said image output device (118), for, when 
rt is determined that said image input device 
(117) can receive the electric power from said 
image output device (118), using the electric 
power from said image output device (118), 
and for. when rt is determined that said image 
input device (117) cannot receive the electric 
power from said image output device (118). 
using electric power from said power supply 
unit (109). 

2. The system accorcfing to claim 1. wherein said 
power supply unit (109) comprises a rechargeakile 
battery, and said power supply control unit also 
detects a remaining charge on said battery and 
charges said battery using the electric power sup- 
plied from said image output device (118) when the 
remaining charge on said battery is not more than a 
predetermined value. 

3. The system according to claim 2, wherein said 
image input device (117) further comprises means 
(201) for determining if no operation input has been 
made for not less than a predetermined period of 
time, and when it is determined that no operation 
input has been made for not less than the predeter- 
mined period of time, said power supply control unit 
(108) re-charges said battery. 

4. The system according to daim 2. wrtiereln when it is 
determined tfiat said image input device (117) can- 
not receive the electric power from said image out- 
put device (118), said power supply control unit 

(108) detects a remaining charge on said battery 

(109) . and when the remaining charge on bat- 
tery is not more than a predetermined value, said 
power supply control unit (108) outputs a message 
indicating an insufTrdent remainir^ charge. 

5. The system accorcfing to claim 4, vimerein said 
image input device (117) further comprises a dis- 
play unit (105) fbr displaying the messaga 



with the remaining charge. 

7. The system according to daim 5. wherein when the 
remaining charge on said battery (109) is not more 

5 than the predetermined value, said power supply 
control unit (108) stops power supply to said display 
unit (10^. 

8. The system according to daim 5, wherein when 
10 said image input device (1 17) can receive electric 

power from said image output device (1 18), said 
diepl^ control means (106) makes the display on 
said display unit (105) brighter than when said 
image input device (117) is driven by the electric 
IS power frem said power supply unit (109). 

9. The system according to daim 1, wherein said 
image input device (117) further comprises means 
(202) fbr, when said image input device (117) can 

20 receive the electric power from said image ou^ut 
device (118). measuring a supplied electric power 
amount, and optimizing an arithmetic operation 
speed of an image processing operation of said 
image input device (117) in accordance with the 

25 obtained electric power valua 

IOl The system according to daom 1. wherein said 
image input device (117) and said image output 
device (118) further comprise power switches, arxf 
30 said power supply control unit (1 08) turns off power 
supplies of both said image input device (117) and 
said image output device (l 18) when said power 
switch of one of said image input device (117) and 
said image output device (1 1 8) is turned off. 

35 

11. The system according to daim 1, wherein said 
image mput device (117) and said image output 
device (118) further comprise power switches, and 
said image output device further comprises a power 

40 supply control unit (108) for turning off power sup- 
plies of both said image input device (117) and said 
image output device (1 18) when said power svntch 
of one of said image input device (1 17) and said 
image output device (118) is turned off. 

45 

12. The system according to daim 1, wherein said 
power supply control unit (108) turns off a power 
supply (109) of said image input device (1 17) when 
data transfer to said image output device (118) is 

50 oompleta 



6. The system according to claim 5, wrherein said 
image input device (117) further comprises display 
control means (106) for, when said power supply 
control unit (108) determines that the remaining ss 
charge on said battery (109) is not more than the 
predetermined value, adjusting brightness of a dis- 
play on said display unit (105) in correspondence 



13. The system according to daim 1, wherein said 
power supply control unit (108) cuts off power sup- 
ply (109) to the respective units (101-109) of said 
image input device (1 1 7) except for said power sup- 
ply control unit (109) when data transfer to said 
image output device (1 18) is complete. 
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14. The system according to claim 1, wtierein said 
image input device (117) and said image output 
deMce (1 1 8} are connected via an interface comply- 
ing with tEEE1394. 

1 5. An image input device characterized by comprising: 

connection means connected to an external 
apparatus which eicdianges data with a con* 
nected device, and can supply electric power to 
the device; 

a power supply unit (109); and 
a power supply control unit (1 08) for checking if 
electric power can be received from the exter- 
nal device, for, when it is determined that the 
electric power can be received from the exter- 
nal device. u«ng the electric power from the 
external device, and for, when it is determined 
that the electric power cannot be receoved from 
the external device, using electric power from 
said power supply unit (109). 

16. The device according to claim 15. wherein said 
' power supply un'rt (109) comprises a rechargeable 

battery, and said power supply contrd unit (108) 
also detects a remaining charge on said battery 
and charges said battery using the electric power 
supplied from the ext^nal device virtien the remain- 
ing charge on said battery is not more than a prede- 
termined value. 

17. The device according to claim 16. further compris- 
ing means for determining if no operab'on input has 
been made for not less than a predetermined 
period of time, and wherein when it is determined 
that no operation input has been made for not less 
tfian the predetermined period of time, said power 
supply control unit (108) re-charges said battery 
(109). 

18. The device according to daim 16, wherein when it 
is determined that the electric power cannot be 
received from the external device, said power sup- 
ply control unit (108) detects a remaining charge on 
said battery (109), and when the remaining charge 
on said battery (109) is not more than a predeter- 
rruned value, said power siffply control unit (108) 
outputs a message indicating an insufficient 
remaning charga 

19. The device according to claim 18. further compris- 
ing a display unit (105) for displaying the message. 

20. The device according to claim 19, further compris- 
ing display control means (106) for, when said 
power supply control unit (108) determines that the 
remaining charge on s^ tiattery (109) is not more 
tiian the predeternwied value, adiusling brightness 



of a display on said display unit (105) in corre- 
spondence with the remaining charga 

21. The device according to claim 19, wherein when 
5 the remaining charge on said battery (109) is not 
more than the predetermined value, said power 
supply oontrol unit (1 09) stops power supply to said 
display unit (105). 

10 22. The device according to claim 19. wherein wrhen 
the electric power can be received from the external 
device, said display control means (106) makes the 
display on said display urut (105) brighter than 
when the image input device is driven by the elec- 

15 trie power from said power supply unit (109). 

23. The device according to daim 15, further cornpris- 
ing means (202) for, when the elecb-ic power can be 
received from the external device, measuring a 
20 supplied electric power amount, and optimizing an 
arithmetic operation speed of an image processing 
operatton of the image input device in accordance 
witti ttie obtained electric power value. 

?5 24. The device according to claim 15. wherein the 
image input device and the external device further 
comprise power switches, and the power supply 
control unit (108) turns off power supplies of t>oth 
the image input device and the external device 

30 when said power switch of one of the image input 
device and the external device is turned off. 

25. The device according to claim 15, wherein mki 
power supply control unit (108) tijrns off a power 

35 supply (109) of said image irput device when data 
transfer to the external device is complete. 

26. The device according to claim 15. wherein said 
power supply control unit (108) cuts off power sup- 

40 ply to the respective units of the image input device 
except for said power supply control unit (108) 
when data transfer to said external device is com- 
pleta 

45 27. The device according to clabn 15, wherein said 
connection means complies with IEEE1394. 

28. A method of conti-olling an image input device 
(1 1 7), which has a power supply unit (109). is con- 
so nected to an external device, and is driven by. elec- 
tric power supplied from one of said external device 
and saki power supply unit (109), characterized by 
comprising: 

55 the determination step (302, 402) of checking If 

electrk; power can be received from the exter- 
nal device: and 

the power supply control step (304, 405) of 
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using the electric power from the external 
device when it is determined that the electric 
power can be received from the external 
device, arxJ using electric power from said 
power supply unit (109) when it is determined 5 
that the electric power cannot be received from 
the external device. 

29. The method according to claim 28, virfierein said 
power supply unit (109) comprises a rechargeable 10 
battery, and said method further comprises the frjil 
charging step (310, 413) of detecting a remaining 
charge on said battery when it is determined in the 
determination step that the electric power can be 
received from the external device, and re-charging is 
said battery using the electric power supplies from 
the external device when the detected remaining 
charge is not more than a predetemuned valua 

30. The method according to claim 29, further conpris- 20 
ing the step (308. 411) off determining if no opera- 
tion input has been made for not less than a 
predetermined period of time, and wherein the frill 
charging step (310, 413) includes the step of re- 
charging said battery when it is determined that no 2S 
operation input has been made for not less than the 
predetermined period of time. 

31. The method according to claim 28, wherein said 
power supply unit (109) comprises a rechargeable 30 
battery, and said method further comprises the dis- 
play step (303. 304: 403. 404) of detecting a 
remaining charge on said battery when it is deter- 
mined in tfie determination step that the elecfric 
power can be received from the external device. 35 
and outputting a message indicating an insufficient 
remaining charge to a display unit when the 
detected remcuning charge is not more tttan a pre- 
determined value. 

40 

32. The mettiod according to claim 31 . further compris- 
ing the display control step (408) of adjusting bright- 
ness of a display on said display unit (105) in 
con-espondence with the remaining charge when it 

is determined in the determination step (302, 402) 45 
that the remaining charge on said battery (109) is 
not less than the predetermined value. 



when it is detemriined in ttie detemiination step 
(302. 402) that the elecfric power can be received 
from said external device. 

35. The method according to claim 28, furttier compris- 
ing the step (406. 407) of measuring a supplied 
decfric power amourtt when it is determined in the 
determination step (302, 402) that the electric 
power can be received from the external device, 
and optimizing an arithmetic operation speed of an 
image processing operation of the image input 
device in accordance with the obtained electric 
power value. 

36. The method according to claim 28. wherein the 
image input device and the external device further 
comprise power switches, and power supplies of 
both the image input device and the external device 
are turned off when said power switch of one of the 
image input device and the external device is 
turned off. 

37. The method acc<Yding to claim 28. wherein a power 
supply (109) is turned off when data transfer to the 
external detnce is conpleta 

3& The mettiod according to daim 28. wherein power 
supply to the respective unils(l0l-107) except fora 
power supply control unit (108) is cut off when data 
fransfer to ttte external device is complete. 

39. The method according to daim 28. wherein the 
mnage input device and ttie external device are con- 
nected according to IEEE1394. 



33. The method according to daim 31, wherein power 
supply to said display unit (105) is stopped when it so 
is determined in the determination step that the 
remaining charge on said battery is not less ttian 
the predetermined valua 



34. The method according to claim 31 . wherein the dis- 
play on said display unit (105) is made to be 
brighter than when the image input device is driven 
by elecfric power from said power supply unit (l 09). 
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